Résumé. 2014 Abstract. 2014 The convective properties of a water layer near 4 °C have been examined by means of local velocity measurements. The non linear density profile of such a layer produces qualitatively different behaviour from that observed in « Boussinesq » fluids. In particular a hexagonal dissipative structure is observed corresponding to an abnormal bifurcation near the threshold ; at higher Rayleigh numbers, these hexagons transform into asymmetric two-dimensional rolls. The measured velocity field is in agreement with that expected from the breakdown in the symmetry properties of the water layer.
Abstract. 2014 The convective properties of a water layer near 4 °C have been examined by means of local velocity measurements. The non linear density profile of such a layer produces qualitatively different behaviour from that observed in « Boussinesq » fluids. In particular a hexagonal dissipative structure is observed corresponding to an abnormal bifurcation near the threshold ; at higher Rayleigh numbers, these hexagons transform into asymmetric two-dimensional rolls. The measured velocity field is in agreement with that expected from the breakdown in the symmetry properties of the water layer. [6] . In the case of rigid-rigid horizontal boundaries, such an hexagonal pattern has been predicted in [7] and [8] in relation with the variation of the physical properties of the fluid in the layer and has been observed in fluids with high viscosity variations [9] , [10] , [11] .
If we consider the properties of water near 4°C, where the coefficient of volume expansion varies from zero to finite values, we also expect to have an asymmetric dissipative structure. The aim of the work reported here is to study this convective structure in a layer of water, where the isotherm 4 OC is applied to the top boundary, the bottom plate being at a higher temperature. In this geometry, the buoyancy forces which are driving the instability are greater at the bottom plate and we may expect to have upward motion with a greater amplitude than that of the downward flow leading to an asymmetric dissipative structure (div p V = 0).
2. Expérimental arrangement. - The cell, which contains the water, has already been described [12] . It is rectangular with horizontal extension 18 x 7.5 cm2 and is 1 cm high. The These two types of structure, hexagons and asymmetric rolls, can be well understood if we consider the actual mechanism of the buoyancy driven convection. As explained before, the stimulation of the motion is greater at the lower horizontal boundary. So our mechanism is similar to that observed by Atten and Lacroix [16] in electrohydrodynamics instabilities, and to that observed by Krishnamurti [17] who observed instabilities in a layer submitted to a non linear temperature gradient. Note [19] and measured in high Prandtl number fluids [2] .
It is also interesting to remark the striking difference of the velocity behaviour with R, for the case of the roll arrangement and for the hexagonal pattern, results which are in agreement with Veronis calculations [21] . 4 . Discussion. -All these results are consistent with the asymmetric properties of a water layer near 4 OC. In particular, in the hexagonal pattern, the non-equivalence of the ascending and descending velocities, leads to a phenomenological Landau equation [19] , [5] , [20] [7] and [8] and observed in [9] , [10] and [11] [ 17] .
In conclusion, we observed and studied the velocity behaviour of non-Boussinesq convective structures -hexagons and asymmetric rolls -in a water layer at 4 OC. As far as we know it is the first time that such a behaviour has been observed in water. The existence of the non-Boussinesq structure as well as the thermal behaviour of the amplitude of convective motion are in agreement with the breakdown of the symmetrical behaviour between ascending and descending velocities due to the non-linear density profile in the water layer.
